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Direct observation of 1000m deep convection in the Irminger Sea
by ARGO-09 floats during winter 2011-2012
METEO FRANCE

Toujours un temps d’avance A. PirOn(l), H. MerCier(l), V. Thierry(l), G. Caniaux'?

1. Summary 3. Observation of the 2011-2012 convective event with ARGO data

Using ARGO float data, we describe here an intense deep convection

: : , , : ) pre-convection ) pre-convection pre-convection
event, covering a large area in the Irminger Sea during winter 2011-2012 N N — ", - ,
_ Shade: mean absolute dynamic topography from
’ AVISO products (contours -65cm and -55cm)
_ _ _ Colored symbols: Mixed Layer Depth (MLD)
2. Past observations of deep convection In the Clculated rom AR GO fpats vertical profles wit
: € the de Boyer Montégut et al., 2004 (JGR) treshold
Irminger basin: limited In space and time > el v
g " p % and Fine, 2003 (AMS) split-and-merge method
TP P P S A P B S © and controlled by visual inspection.
v, (@))
A 1 i 0 o} . o
- - Greenland A1 {50 Vage et al., 2008 (Nature Geosci.) 3 . 19/01-04/02 | | 05-21/02 ANSS 22/02-09/03 .
| 500 I(VIAI—D Ilzooooogr)] g 45 °W 39 T W Sh BW W w . sew  33W it °W 2w 300w 36°W 3w 30°W Mag enta: MLD > 680m
Il :
) ; S vertical profiles of the 4 1000m-MLD Black: MLD at about 1000m
S L % 5 potential potential
Z, \ % = a density salinity temperature  Dots: MLD without surface stratification
< 3 eonl 2 | = | (kg.m?) (psu) (°C) Stars: MLD with tratificati
£ Labrador\i Pe Y0 wW. Bacon et al., 2003 (GRL) § O\Y ...... . . 7 ars: with surface stratification
< 3 4 " : | < g
a Sea ; MLD 700m and 1000m o | |2 floatdoo1iee F 3 IH ] Colored numbers: indicate the float-numbers of
(August-September 1997) |3: float 4901163 1000m-MLD.
OV&;-S 8 L 4: float 4901165
Y yo 1000\ e / ) ) ) )
- ’ offshore \ Blue contour in fig. a, b, c: convection area during
""" " o° @ vertical profiles homogeneous from the s XN ' | pre-convective phase.
_ o Lol © surface | \ s7 | Red contour in fig. d: deep convection area
Longitude [West] | LOCO 3 . : : o : b
e \ % vertical profiles with surface stratification O o 6/03-11/04 \ | | | K - reported over fig. a, b, ¢, e with red dashed-line.
Figure 1 from de Jong et al., 2012 (DSR1) 5 ——n . : i 0 50 —— m—apw  3OW 20077 7 s 349 3492 32343638

Bacon et al., 2003 (GRL) Pickart et al., 2003 (DSR1) de Jong et al., 2012 (DSR1) The convection event spreads over such great domain! We identify:
MLD 900-1000m MLD 1800m MLD > 800m at LOCO2 and LOCO3

(March 1997) (April 1991) (winters 2007-08 and 2008-09) - a pre-convective phase from 19 January to 9 March, 2012 (9.5 weeks) with different pre-convective areas
- a short deep convection phase between 10 and 25 March, 2012 reaching 1000m depth
- a rapid restratification in some days after 25 March, 2012

Past observations of deep convection were generally obtained
after summer restratification

4. Active mixing deepening 6. Link to atmospheric forcings
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- Air-sea heat fluxes explain at the first order the heat content
variation in the mixed layer and the gradual deepening of the MLD
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